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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
transmit signals at a high speed 
with small driving power by 
supplying charges corresponding 
to input signals to a first 
capacitor, providing a means for 
transferring the charges from the 
first capacitor to a second 
capacitor and making the second 
capacitor larger than the first 
capacitor. 

SOLUTION: A transfer part 100 
outputs the charges 
corresponding to the input signals 
to a conversion part 200 and the 
conversion part 200 receives the 
charges and outputs signals 
corresponding to the received 
charges. When a switch S is 
changed from OFF to ON, the 
charges QO stored in a capacitor 
CO are moved to the capacitors 
CI and C2. When the capacitor 
CI +02 is sufficiently larger than 
the capacitor CO, the capacitor 
01 +02 is as if a ground at the 
time of viewing from the side of 
the capacitor CO and the 
capacitor CO were 
short-circuited through a resistor 
R. A circuit time constant 
becomes CO.R and the high speed 
signal transmission of low power 
is performed by making the 
capacitor CO small. Also, since 
the ratio of the charges of the 
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capacitors CI and C2 is 
proportional to a capacitor ratio, 
when the capacitor C2 is larger 
than the capacitor CI, almost all 
the charges of the capacitor CO 
are stored in the capacitor C2. 
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[ft 2 ] ttflEU 2 ^*tc^ S ^^fcm^^^c^J^:i- 
tulS^ 2 ^ifi, ^ 1 Sig^*5 i t>'^ 2 Sg-? i£r W 

tfifE^^^tt. 1 1 iig^^fc i t>mm 2 m- 

MA;^(ttE*3 J;l^*#M«ffioll^c>^f^£;-t-5mHS:^ill6-r 
5mliil|illl5f§^:. 

mm 1 i«ii6[Ei{^*-e)ai;^^H5«ffi%i*i$^si!ftSp^» 

mm 1 ii*siEi!f§ t munmm t (omz.^n (btitcm 1 ;^ 

mi^ffi,fc*5VNT, mmi:^-( 'y^ii^^^x'h<o. mm 
^24^ffifc*3VNT. K^i^-f y^ji^^T-fefj, mm 

2 7.4 y^i-iytl^Xh^AXD 



(2) ^^gi^p 1 0- 1 9 0 4 6 5 
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mmm^tvtcmM^mm 1 e^m 2 ^»--teJ^t--5 
[ft *^ 1 0 ] BfFiE^ 2 $ tLfc«i?f {^^fs 

[ft 1 2 ] tfifs^i^^ 7^ y ^tt. Ktim-(om^ 

imim 1 4 ] AJt7tSrS»tB{ "9 . ^AJW^fc^il::-!- 

m2^m.t. 

mmM^mm 1 ^»*^ 2 ^s^-tejur sieai^s 
itff*^ 1 5 ] mmwisfmmm^ yirV^A kt- 

30 T'&5lf*^l 4{cf5«OH^^*i=-„ 

mim 1 6 1 Mfism 2 $ tvfcwi^ic^jss: 

[ft *^ 1 7 1 - muwm^mx. 
Ktim-n>m^^m^\^x. m^^^ix^fz-m^^vixtim 

mA:^i&'^isxv^mmtim-izmm^ir\'tc^*t. 

40 [0 0 0 1] 
[0 0 0 2] 

50 yu^;)sffli/^e,ix5„ rtte,(D:^«, ^i^S®, ^^^t 
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[0003] ±15 3 *5S;o 5 ^^m&t^Mii^mf^r 

tt, mw^&i^xmmmM'-+'^\cm&x^^i>(DX' 

[0 0 0 4] ifi^T'ii, »^m^^^®r^»m;O^W 

Kn\.xhmmmtlX'h^^ti^i^-r^-r^^^tl^ lo 

[0 0 0 5] 02 3{i, tJe^SWtCiSSafe^iJSA/D 

^t^^^i-^t^ s'i^lUT-fc^o im^2 3 ion. r 
■r^ii^Atjm-^A i n^^nm.'o. ^mw^mR e f t 
itm-^o imm2 3 1 ott. itSic^^*. mhn^± 

^T^-r v^^>'^ffiDU^DAC (D/A^m^) 2 3 30 
SI»[h1SS2 3 4 0 i:(cffl;/3-t-5„ DAC23 3 0 

Jti^2 3 1 ot^htti:f3^rirz±my^^i^^/umD 

mffi^'JR e f L$rttl;'3i-5o Jt«^2 3 2 Ofi, T-^n 
i?'A;'3ft-^A i n 5rT*£#M«E^JR e f L iritg^-f-^ 
r i:tv:ioTT^7=V i?'^/l'mi>L^mMm^2 3 4 0 
(Cffl;t)-t-5o ?t^[Hl^2 3 4 Ott. ±iiLy'^ v^^'/ufitD 
u*5j;i>*T*t7='-i' -:;^^ywfitDL;4^t>A/'D^^aJ;'3^i:D 
o u t ^:^fi£U tii;^J-f-So 
[0 0 0 6] 

[^mrm9i\^^ 5 ^:i-5^] la 2 3 f^^-t-A/o^ 

M§g{c*3V^T«, itm^2 3 1 0;d^P>t±i:;'3$ix2.7^^v> 

^/Ht-§-DU«, DAC2 3 3 OfCioTT-^hn^ft-f- 30 
R e f LlC^i^$tL5„ DAC2 3 3 0(C*3»t5D/A 

fc^iio-CCK^ip/iD/A^l^^:^^/^?^ i:/^<, A 

2 3 1 0;d5T-^-tii/ft-§-4rifc^^2 3 2 0\mt]'r^:i 

[0 0 0 7] UA^LT-^-c i/ft-§-0^aStt, ff-f-m:© 
*^^»<Ofc*(^, tW3iS75S{ST^, ?i^m;^»Oii:^ 

(co/£>iS5„ imm(om±mmr-±c^±fmmn. ft 

^. 

[0 0 0 8] ±jtoj;5(-, r-ru^m-^-^^smt^t 
ifm^^m. 5 A/D'^i^{c*3v NT iKi«t^PBi®7)5$>o 

fee *^B^«. ±iB^5r^^i-5fc«)(c/£^ixfcttO 
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[0 0 0 9] 

[0 0 10] &2)^?i?«lT'tt, tfliS^2^»Ciei^$ 

[0 0 11] h^mmwmxn. mmmi^*i-i. ^i 

ffi^*3<tt/l|2iffi^^^>frU mFlEm2^»tt, Hlffii^ 
*3j;t>'B2iSg^^^WL. Brll3^#Stt. K^mio 

m 1 i^'^isxnmf^ 2 1 im-(oim:ii^m^^^t 

y^X$>'0. K^l^»cD^2Sig^(4, 
2 2 «^-tcS,^$tl-TV >5„ 

[0 0 12] h^mmmmxi-i. mmmMm^^mn. 

[0 0 13] hi>m&mmx'it. mmmMm^^^n. 
m^^-^xw^^m^-r^^mt^m^tr^i-?}. 
[0 0 14] i>^mmmmxit. mm^m^&i-i. Atj 

[0 0 15] h^m^mmxa. tmmimmn. 

[0 0 16] *^0J{Cj;5A/D'Xm^(i. 7ofj«JE^ 

i-^A/D'Xi^T'feoT, mAtimm^xummmm 
<Dmizmm-ri>W£^mm-r^m 1 ifisiui^ <b . mm^m 

mm^^m^inrcm&^mM-t^m2mm^^t. 
1 iSitiiiHii^ tmm2 mm\m t ^s«c-r^iH^(c j; 5 * 
i: , 1 mmm$^ t m^nmm t owtc^it ^ 

mnhixfz^2^-( y^t. ^«i^T*5 9, ^l^HtC 
*3V^-C, K^l;=^'r ^/f^^4:?^>'T-fe^), KI^2;^-<-y^ 
{4;t7T*S>f9, l|2^|g{c*5V>T, mm I •yf-ii:t 
yXh'O. mm2y^^ y^i-i:t>Xh^. "^(O^bizX 

[0 0 17] :^?tmi^x^m^^m:ifmi-i. xtim-^t: 
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[0 0 181 h^mmmr-n. mmm2^&K^m^ 

[0 0 191 h^mmimX'\^. mW^:^'ry-:fm: 

[0 0 2 01 h^wmmx-n^ mmm^:^7-y^n^ 

[0 0 2 21 :^?m\^ii^mwmmm=t\^. AW^t^s 

^mmim*.\z^7L^mMm:^ut. mzmmt. mm 
m^mm i hm^2 <>; , 

[0 0 2 31 h^mmmxtt. tammMmBm^y 

[0 0 2 41 :h^mmmmxi-i. mmm2mm\z.mm^ 

[0 0 2 51 h^mi^nmxit. mus^^^^tt. a;'? 

[0 0 2 61 

[^P^O^COfl^ffil 2^PJ^WC*3V>T. r;:^.^5/f^^S 30 

[0 0 2 71 (mmmmi) ^i^^m<om^&mmm 

[00281 m 1 »i. *^PJom-§-fi*[E]i^*3j:t>'m-§- 

B:m^^(omm^7rrrmx$>^o ^ftpjcoft-^-fsanii^ 

1 0 0t5<tt>'^^&152 0 0 ^«;tTV^.5„ U 40 
ii^ClOOfi. A;^^ttfcft-§-(c*tJS;;-f-5a;^^^^^g|5 
2 0 0 m^n2 0 0i^. nM^^if^'O. 

[00291 1 tt, ■9«Jxl±\ ^IFB 1 0 0 .t^l^ 

gc2 0 0 t<7)m(Dm\z^^nmmmxh^7iK r^xtc 

WSepix^<ev\ ifS, ^^1 0 OjoiOf^^gp 

2 0 0 ^^^m-^i^ir K t corplld^feC-S^itt 

1 0 0»c^^$ix/tm-^«j;fc;^-< yf-a^ho 
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[0 0 3 01 ^^10 0«. ^»C0, S^Rfcit/ 

ffi) T'fe5i:t^, ^»co(ctt, rn^m^u (^mm) 

^'ioTll^^Q0^J5^;t?5^^TV^5„ ^-Y yf^S 
T'fe5*gW^^(C*5V^T. ^4C 1 jo iLKC 2 ««#Sr 
^x.T*5P3-f. ^mcliSXXfC2(Dmi&.m:t-^oXh 
^ifSo ;^^yf=-S«. «?^Q0^^i^gU2 0 Olcfe 

^^,) ic/^S. Stn:Rtt> 0 i:^»C 1 joil/C 

y^Si-iy-^mxh^o 
[0 0 3 11 y^Si^:^yt^ib:^-^iZt£^ 
CO{z.mm^i^fcmMQOi-i. ^»Cl*3j;t>'C2(c# 

(C1+C2) ;55^»C0i:H:«^L.T, 

& (C1+C2) fi, fcfc;i^t.^7'i7vKcDJ:5lc;z^^ 
5„ Sv>m;?:tb{4\ ^SCOJiffiKRSr:^^UT^^^^ 
X\^^t^^£^:zt7!>-X^^. 
[00 321 02«, (C1+C2) >>CO;«Sj5gt)5i 

Oi:#C7)|lllCDlH]^©^[HlKigT*fe5„ [iI2C0[HlSl(C 

fcV^Tfi. ^»CO(C#x.Pjix:t«#QO;55gJiT:R^:n- 
UTi5cm$;jT.5<DT% ^^f4, CO • R(C#^L.V\ 

mts:m-^{B:m^mm't^tcMzit^ -ob^^co • r 
• R ^/h^ < -r^tcibia-i.. mmc o ofit^/h^ < 

/h$<fa^-r5r irtcioT, ^^CO •R^+^. 

[00 331 ^^£t5*>2^^P^lC*3V>T(4. (C 1+ C 
2) >>C0/£5M«;aWc$n5r i:{CJ;oT, b- 

/h$<-t-5r ^rfcioT, A;'3$tLSft-§-as<^ig»):^j5^ 

^e>(cW»CO{c^$tLitSl^^ 

i*3ii>'c 2tctei^u mm^m^-r^^itit. 

[0 0 3 41 fl:i>*|ll 1 ^#BB-t-2>o y^S7!)'^^l^<0 
i: 0 tc^x. htltcmmQ 0 Ti^^mc 1 *5i 

t>'C2}c^iB^ti.5, ±m(0^\zx^. m^QOi--t 
^x^mc 1 *5 j:t>'c 2 (c^Krf-So ^<oiR^<Di,tX 

5, l*3j;t>'C2{v:ovNTOTco^l*J<£t>'^2 
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[0 0 3 5] Aq 1 =C 1 • AV (itl) 
Aq 2=C2 • AV (5t2) 

r r T'A q 1 jo J;t>'A q 2 fi. -^tL-^'tL^fiC 1 *5 i?/ 
C 2 P>H5ei^Sr^i-o 
[0 0 3 6] ^1 jaj;t>'S;2;i^P5aJEAV$:ti*i-.5 

[0 0 3 7] Aq 1/Aq 2=C 1/C 2 (iCS) 
5t3*^?>BJ?>>6^/£j;5l-^»C2(c:^2,^iC l©Jt 
a^SjAq 2(C^5mi^Aq l©Ji(C^UV\ Lfc 

;i5oT^»C2;iS^SC l(e:tt:'<T+^, ::^^(ttt{±\ 10 
m^Q 0 <^{5 i A/ if-t--<-C/*5^*C 2 IcWx. hti^ r 

^cD^W^SttS^t/f <«#Q0^^»C0;4^P> 
^»C2--i:^i-^^<ti4SpJtg/£r <t^«5te-r-5c i 

[0 0 3 8] *|gP^tci5ft-^^[IIg§j3j;t>';^ 

[0 0 3 9] |1I3«, ^*C0(cmiSfQ0Sr#t^&^-5« 20 
##t^^(0-^J^^|pIg§|ll-^^5„ «##t*&lfB3 0 0 

h^^/v^;^;?) 3 0 2 i:Nf^-\';^/UFET 3 0 4 
FET 3 0 2i3il>'3 0 4©</— hSr 

mMt^ib,<Dm^^m^\^X. ^»C0tc:4-;t5 

't.iv^ 30 
[0 0 4 0] I214{i, ^-r^-K<^fflV^fc«^?f#t^^^ 

Tv^-rm^mx'i)^. mM^us o oii, <5^-^':<^— kd 

i $r*t-5o y-f:^- KD i Sri^^M r;:^tc-rHfi\ c?" 

-1-;^- KD i K^^mtm^^fi^. ^(om^mm^ 

[0041] $ *%BJ(CJ;5fI-^^[HlS&*5j;t>' 
;^)*fc*3ft 5^*^135 2 0 0 ^UiBJi-^, 

[0042] El 5 f:i, ^^Si5 2 0 0 ^J^^IhI8§BI 
T'feS. 115®^^g|52 0 0(4, i^^^— iJ' 2 0 2 , ^ 
»2 0 4*3j;LK;^^' y5^2 0 6S-^t-5o ^ 2 

f4\ vo=G • V i T'fei?, m;^mjEVott, Atimm 

V i ti^^u+BT-feS, -f 2 0 2 (DA;'3C^*3J; 50 
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xfm:him-i-i. mm2 O 4 0 2o<D)ijgiF(c^^$HTv^ 
-5e ^42 0 4(7D^^^^v-^'>';^f4, C2fT-&.5. 
[0 0 4 31 [il5®[iI^^;l*3^^Ttt, i^^At^h^tct 

^(DTf.m'^CDmmt^ (-G+1) • C2 f h^i^. rtL 

2<D^'mmmm^i.^o vrc^-^xm-Acz ir^^^^K 
xh. 2 0 2 imm^m* 204 tc^gg^n 

(-G+1) • c 2 f z5\ EI 1 cD^*c 2 

I115<D|H]K^C*3^^T«, mM.COt^ib-^x.htltcmMQ 
0«. ^»2 0 4tCte3ll$H^i!tt>(C. -f':xy<— ^^2 
0 2tcJ;o-r±SiI>i$tT.T;6^?>i^B(ctB;'3$tL5, J;o 

■ti>^y''y^ (roi^Ktm^^^-r^^y^yT) ft 
[0 0 4 4] men. ■SJ^^»$rfflV>5^^^2 0 OcD 

[0045] m-mc 0 t^hmMQ 0 ^^sv c 

5 # {;:(4, C Ofit^^*C 0 LT+^, 

< fg^-f-^o m^Qocoteaii^, mMQo^mtsm 
j^t\^xim-At^hm^m-tt^\z.\-x. wsvcofit^ 

A « < S (oil? c (On^ff^m^. 
(cfp-g-^SSiv^ /£jb\ |lI6{c:^-t-(HlSS^t!)#$-li-5ifc*b 

[0 0 4 6] mMmm2) iii7«, *^0J(cj:2,a/ 

DSi^cD^a5'^|llT-*>€), ±fiiiSi|iS§l?iJ7 1 Ott, 
T^c i/A;^;ft-^A i n i:, m©#M«]EER e f 
SttSlI? , T•:^^ i^A^fjft-f-A i n i:#M«JER e f 
»^^liitiIUTm;;^i-5. T^]Ltii|iS^J7 2 Ofi, #M 
SEER e f O 5 T-:M3 ^Ktim^A i nCD®EOi£ 

igilS^^lJ? 3 Ott, T^nj/A;t/fS-§-A i n;J5^«!c<^# 

rllW[Hl5^7 4 0f4, x-^DU*5j;t>'7"-i5'DL^Si: 
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*5'i:(-J:oT. Xtl^thfzT-r^ ifm-^(OW£{:i1^ 
to 0 4 7] E]7(c^i-J;?{c, A/D^ 

£ 46 2) ^ s/ t V ^ r i: J; 2) „ 
[0 0 4 8] EI8«> :mm\^X^A/T^m^<r>m& 

^T'&5„ ^tcmx.i-£mimmmm6 a~6 i sri^#i- 

¥{C r^liirlislHlSSej i:VNpJ;5(-> *S 

[0 0 4 9] llI8^c*5^^-ctt, m\:^\E}mmi$.ff:>mmr^h 

MLTV^S, mx.i-£. ^liii|ri[lIS§6«. V^i^tvtffi^ 

^i^h<D^mn-^^uv. mimsm^e b~6 i icf* 

[0 0 5 0] 1 fSmffiV r 1 ^«Eai2 « 

«EEVr 9^, ffifeL^iJ4cDMi^(Cj!jDx.5, ^mmmx-m 

r 1 f^ns.m.2\zx-:>x-^x.htitcms.v T 9 irorBi 

0«E$r^^»it1-5fc*(DS^?iJ-efet). SfiL4a~4 
h^^W-rSo ^i^S. ffiin;^iJ4>55;^i-Sigfci;©^@^«wix 
(CPI?3*L/£V\ Sfc, m?tt«EVr ljoJ;t5Vr 9 

V\ 

[0 0 5 1] T^ayft-^M3tt. A/D^i^lCA;^ 
«EV i n trmm-^, AXDmm^ii. «EV i n ^ 

xmti^^o 

[0 0 5 2] ^liiij>SlHlS§^J5(*. ^l*i*a[HliE&6 a~ 
6 i SrW-f-^o miiii|iSllI^6 a~6 i \X AtlW^V 
i n^r^^-fkUT*^?,, ;^;^{t;$tt^c«mv i n i:. ^ 
tv^hS^mWEV r 1 ~V r 9 t (Om.W&^m^ l^tiitl 

[00 5 3] y yf-- ^^m^niBimfl 7 ti, ^1^2/^ 
01^8 a~8 i iSXl/'Prn^niS^Q a~9 i 
5. f^ly-y ^IHIS& 8 a ~ 8 i tt. ^ti.^'^xll 1 itiUlH 
jJ§6a~6 i <7>m;'j^t#^ii"|iSi-5r<i:fcioT. 
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^) U-</Ui:bT«!S«BEVDD (^J^f±'3. 3 V) 
L (n— ) U-S/ki: l,Ti/7^>>' Kl/^y-UVS S 
m^i^. OV) ^'r«lt*JtlE]iJg9 a~9 i 14, 

^in^Hm 1 igilillHlSS 6 a ~ 6 i Wtll:f;-ff -§-^S»t5J 
19, -Km-^o ^1 7 5/^111!^ 8 tt, A;'3«flEVi n;55 

8 oOflJEE^IV r 1 ~V r 2 , V r 2 ~V r 3 , V r 
3~Vr4, Vr 8~Vr 9cD5*)»i:tt|CM-f-5 
^^^^-f-T^— SriiffiT^— ^J'MfaiUgS 1 3 \Ztiit)-t^o 

[0 0 5 4] y^-^7U=f-:rui/-^Ml 0(4, 
10 ^^IM 1 a~l 1 i Sr^-rSo T^-^/U^T^Ui^-tfl 1 a 
-11 i tt, •^n-ett'fra{*«FlH]SS9 a~9 i (Otat)^ 
SCt^!9, ft-^-^s i l~s i 4<D^ib(01-o{zmSi^ 

[0055] m-^m.m 1 2 (4, -ft-^ s i 1 ~ s i 4 
#-r^o -^-^-^s i l~s i 4(4, 4'm^i$|Hl8S9 a~ 

9 ii^htii:^^i^rcm-^-^. ^tv^'ivm2m^M^i 5 

a ~ 1 5 d (c-gx-So 

[0056] -hfSy^"— ^JiLaiHlK 1 3 14, 7 -y^m^S 
a~8 i *^^ai:;^J$ixfcxv^<5'^Pft-^^S(tS(t), ±ffi 

^ttSfitT'fcS. rco||^g?i^#Jc:joV^Tf4, ±^i07=V 
v?^5'y^flt^4, ±5&(D 8 ocoflJE^FBlo 5 1 o^^-f 
<DX\ 3 t'y hOlf^^to, 

[0 0 5 7] ^MaiH]S§l 3(4, x'-^yW^^ 

T'U^-IM 1 a~l 1 i \Z^(DWWf^Um-thm-^^\ii 

JBEVr 3*3j;l>'V r 4(^ffl(^'6L«-r^i:#{C(4, «BEV 
30 r2, Vr3, Vr 4ioj;i>'Vr 5 {C^*S-r5-ft-&;i5^ 
ivm^Ts^i^WFlHl^g b , 9c, 9 d iSiOJg e A^hin 
-i^s i 1, s i 2, si 3*5it>*s i 4{;:ai;^^n-5 

1 a~l 1 i ^^J»f-5. 

[0 0 5 8] ^2±ii|ii[HlJ^^iJl 4f4, M21ii|@lHll^l 5 
a ~ 1 5 d ^m-ti>o m2iiitiS[lIK 1 5 a ~ 1 5 d (4, 
^ix^ixm^^^s i l~s i A\z.mm^iXX. =f^)\^ 
•y^x^i^^X 1 a~l 1 i <05*j<04o;5^fe,£]B;fj$^xfcft 

40 [0 0 5 9] MffiHISSl 6(4, m3iii|iSlH]^l 7A1~ 
1 7A4^;, ^31ti|iSlfiIi^l 7B 1~1 7B3^=^#-r 
2)o ^3i§i|iIlHlSSl 7A1~1 7A4(4, ^tt^'n^2 
iiiHlfilgSl 5 a~l 5 d*-e5f±i:;^j$tl/t«jE^iSi|iIU 
t±J;^i-5„ ||3±ii|iilH]S&l 7B 1~1 7B3f4, •ttl.-t' 
t^, IPffit-5^2iii|i[Hl{^l 5 a~l 5 d(7?ffi;^«)E^^ 

[0 0 6 0] f^2'7'y^\3\mi 8 a~l 8 gf4, ^iv^' 
tlMSmmm^l 7A1~1 7A4*5j;l>'l 7B 1~1 

7B3(omt}m-^^m^'r^^t\cX'^x. 

50 m-^^mtJ-r^o f^l^y ^IHJ^ S a ~ 8 i (DKf-^ |WI 



(7) ^m^l 0- 1 9 0 4 6 5 

11 12 

DDSr. L U^yl't LTi/^^'i^ KU-</l^VS SSri: [00 6 5]Q1=C1- (Vin-Va) (5^4) 

5o MffllHlSSl 6f4, m:k.i-£Atl^tifz.mj±tm:^tiM r rT\ "BJEV i ntt, :y5^S 1 y*^:;}- 7 

JEVr 3*iJ;l>'Vr 4©raW5B1-5i:#f-tt. Vr2 mtVtct^(Oi^^aiZ.Xtl^tltcTi-o^iS^m^(7) 

ioiO'Vr 3<DPBTi:, V r 3 ioit/V r 4<75Rgi:, Vr PNNil (EI 1 0 <73B$^iJ t 1 (c*5tt5T-:hn i/ff^c^pBt 

ft-§-om]EE;45^V r 2ioXX/V r 3 <D^B^M4a■t-^^' #coHfe*i'lS^2 bCDAM'^f- (o* ^C^B) *3il/ 

fit--;/ h (V^^^v^^dr-^y-t's/ hh.X+\^mtS [ 0 0 6 6 1 igifrS^tfeffi.T'tt. ^-T ix^S 1 *5±t/S 3 

ii|*(-A;^$ttfcW^<DmiI;45®^Vr 3*5j;t>'V 10 :2f-7T*& «9 . ;^-r 2 (4;i-V-CS)5<, r ©i: ti^SH^ 

r 4 cor^{C{4ai-tU4\ ^ffl®^ 1 6 tt, ±{4c07=> b (ctt^g^^O 4 h^MW^V r n ( n = 1 , 2 . 3 , 

T- 1 ^l±i;t;i-5o i 5 tcMPB^[H^i^§}cjo^^T ^BttPJiit^^ (ope n^-^M) Xh 9 , m^^tmmz 

l|2i§i|iIlISSl 5/6^P>«m;^«JEco4'^.Sr*:*5tt *3V^T^a^tbfc^»2 4 ©m^^Q 1 i 

W^*5r7tc5o Lfc75SoTTffiOx-f v'iS'/ufiKi. JiM oTS8^B<:D«BEVB(Cp^LT<S)c^;65^i9 3i:o„ 

<^^^y— t--;/ h*^tt{4'l t's/ hOffi^^to. [00 6 7]Q1=C1- (Vrn-VB) (sCS) 

[0 0 6 1] jJ'os/iJ'^^lHlJ&l 9f4, ^•yf-m^-^'f 5?;4*J iO'S^ 5/6^^.0 1 Sr?i*L.T«EEVB^Co^^TS 

T, [HlS&^#:c7?tWt?rl^M^-tir2>o TfitT^— iJ'^CiSlHJSS [0 0 6 8] VB=V r n-V i n + Va (^6) 
2 0it^ mm\E\mi 6i>hmtl^tltzy'i:^'}'7um^^^ 20 5^6;!)^?5*p;5^■5<t5{Ciilti^ffi.^CjoV^Ttt, flffiVB 

tt, ±^7=— iS'^iaip]^ 1 3*^P>^li;'3^^^fc_he:7^— iJ' «/E (Vr n-V i n) fcl-tv':7 h ^^^TV^5„ 

t. Tiii'f-^fimiBim2 OA^^mtl^titcT&lT^-^ [0 0 6 91 Kl^im^2 5 tt. •?:®A;'j*E;55«)EEV 

i:^SttStf), ^tL^'nOT^'— iS'^Sc-g-rS^^fc' aOjfi^fc&^irt, «EE^im (-G) (G>>0) ^ 

>^i5^ i:t-J;-^Tg^^6<]/£ (o*i9^t'5. hO) A/D toti"?,, r<0^:#-^ liil6[E]g§6<Dffi;^/mEVo 1 

^^$tvfc7=V ^ti-y^Atlim- itHk^X-mi^ix^, 

2 2 tt, mmmmmic-wc vrcmm.m(o ^^^i^^^n [ o o ? o ] 

M'O. ^^yi^m^m^l^KmtS'r^. mf3^2 3 Vo1=-G- (Vrn-Vin)+Va (5t7) 

*^6<J''£A/D^i^ffi^m;;^-r^. ±^tc«$^x5<t Ml±i'PS[Hl^6©tii;f3mJ3EVo 
[0 0 6 2] tATiC. :^^m^XhA/T>^^(Dm'f 30 1 tt, T-:^ n ^/ff-^oflJEEV i n i:#0a«EEV r n irO 

SrJ:»?l¥*B>'illIS§iai:. HIS i:^#MU7tc*5e>t!iBJi- mmmmm (-G) T-iiit'g^iXT. ttffiVa;rcl-tv':7 

[0 0 6 3] 119{4. MliiiliSlHlK6«[eI^lin?fe^„ [0 0 7 1] HI 1 ^ 1 7 S'^ini{S§8*=J;t>'^2 v 

iO^ b tt, S^^J 4 0#M«EEV rn(n=l, 1127 5' ^IhISS 1 8 f4[^ llMl^i: ijoco-e, £tTcol5£|g 

2. 3. 9) ^^i-fm^o s/f^S 1~S 3«, T'(4. ^ 1 7 •;/^lll^8^dttSrIft0Ji-5„ f^2y-y^^ 

1 tiiiii[E]s§ 6 (omiP-\m^^^iti6xutm^co o^(oi -ro^mmx-m 1 7 yf-m^ s ©#Mi^-§-<^it:f^o;i; -> = 
^y^mm-r^m^^^n^^. mitiipsieig&efcio 4o 

T#:*:<l:$ix, iSti^ixfcft-i-tt. m-yt^hmti-^n [0 0 7 2] ilg-^d (^^^p) tt, ^ UtifSlHli^ 6 ©ttS 

\C%m.-r^ r <!; tc i o T^^-fCSTrfS r ^£ 5 » S^ififi^ 7 ©A;'3Si§^^f4. KfelfilS^ 2 6 (Dlihti^l-f}^ h^tl^ 

2 5(4, !ffii^a*3j;?>*b{CA;^;$ttfcT^a^ft-^<^^ Hfcfl-i-^glt^S, (3SteJtiPs^2 6*5j;t>*2 7 

[0 0 6 4] 01 0(4. y^S 1-S3(0^l^ - :^ it?iJfc^ic$tbfcSteiii|'S^2 6*5j;t/2 7 (cio 

t^Tjk-tmX'h^o ^*'fl:aSfW^cjo^^T(4, ;=^'<-;/f=-S 5o >^-r5'^S4*JiLKS5(4, ^Kfi^5^-r? i^^'T- 

lt5il>'S 3(4:tV-^fcf3, s/^S 2(4^>'T'fe • ytyT^:! tizX-r:>X^ H 1 V s/^BI^B i3j:l>' 
5, S:*:^l^*2 4(O^Sflt^Cl ir-r^t, #:2(s:<t:^ 50 ^2 7 ;/^IeIB§ 1 8 (Didfmffi*^ 3'^*5J;t>';^/W-0 



(8) S^m^l 0-190465 

13 14 

0h<Dl<>\cmm-r^. SSg^e (SSg^q) y=f- 4) t^7jk-f-@X'h^o ;^-f' -^^^S 7~S 1 0 7)5;^>T* 

S 4*5j;t/S 5 0:^> • ^-^^rfliJ^i-Sffi-^^Stm feSirt. J^^gfi, -^rtb^'^xDffi^ i l~i 4(c^g|$ 

5„ tbSo x-^/u-^T'L'i^lM 1 a~l 1 i Oilffi^i l~i 

[0 0 7 3] S12tt, s/5"S 4*3J:1>'S 5cD;f>- 4tt, ^ix^'ixff s i l~s i 4trSgg^tLTV^ 

• ;<}-7<b, ^19-y^[fiIi^8JoJ:l>'M2 7 5'f^lHliE§l 8 5. 

coKrf'^t't^ (7-yf"*5J:T>':x/u— ) i:^^l§lT'fcS» [0 0 7 9] 01 7«, ^ 2 f^iHHIgg 1 5 c9Ip1S&0T'& 

7S/f^Wra{-*5VNTH. ^'.'I' -;/f^S 4^i3^:7T-fe^), 5o H 2 ifililElSS 1 5 a~l 5 d cDjiffi^^ j -tK^'tb 

^ -y^S Sxls^i-i'T-fe^o r<7)t#Sfetii|.S^2 6*3J: ff#^s i l~s i 4 (c^il$tL-CV^-5, Rm^m^2 

t>' 2 7 T'«^K$*Lfc#Steiii|iS§&(OA;'3i^^ (o^ 9 S 9 -ff-^^^ij 1 2 Sr^ LTSffi^- j (::*5VnT7=V/U5"-7° 

';§j1^»3 0«, ;^:^^igfC7i^„ Sffi^-k 

[0 0 7 4] y^/U— SSW{v:^3V^T^4, 'y=f-SAi-i:t ^-T s/^S 1 1 (D::^:^ • :^7^*J^-f-SfB-§-^S(t 

^vxt^^Rmmmm2 7 \ctii^-r^. ^hicRmmm [o o a oi mi stt, y^s i i(oyt-> • :ty 

^2 7«, s©ir|i§i§2 6t^(:>mti^i^t:im-^^:mmv t. m2m^mmi 5<^iwt^ffi (y-ir-;/ ^*3J;i>';r* 

Xt^hi^'f-fizio^^XHitl^^c iQ^diZA:t3 intern 20 'ft:) t%:7jk-tmX'$:>^o y^S 1 li^7i-^^x$>^t 

-§■14. Ste*i'ti^2 6*5j;t>*2 7{;iJ;oTitit@$ix?)r MMmms OTiim^^^ix^tniblc^ m2mm\B]^i 

^/um-^ix Hu^/vtvxnmmj^vDu^. lu^ xtt. s.mmmm2 9<D7^im-tsxxfm:fjim-t'^mm 

/utVXi^f^^l^h'l-'^^i^VSS^k^o $nSi:#©«jEEVa;dSi^ 1 >i^f>tH;^/$tv.5„ y 

[0 0 7 5] 01 3f4, <pm^m^9(Dm^mxh l l-;!)^:tyXh^t^. 'jffit^»3 0 fC«A;'3$tL 

Vf':^m^^mi3xvmm(Do-h(Di-^\cm^^o so ?iji 2joj;{>'^2iii|iiiPii^i scotwt^. 5^7-^3 

B(4, y^S6<D^l^ • :t-7^^m'f-^m^t:^n 5. 08, EI 1 9*3it>'(212 2^fflVNT4^>tT(cp»cSi 

So -f^ifB^g. 7^-7>'U^:7°Ui>iM 1, ft-^^ijl 2 So J; 

[0 0 7 6] 01 4(4, ^-r s/f^S 60^V • t>'m 2 ifdiilHlSS 1 5 <^f^«t-5S*<^;^-r[H]K0-Cfc 

^ w#^ifiis§ 9 otw^^^ mmi^xv^mm) t ^tttt 5. 0 2 2 (4, 08 \z.7ri-rm^<Dmmi!)^-i^^^£ 5 tw^o 

0T*fe5„ ?feflS!raicjoVNTf4, 6}4;4->-T' ^-T 5 i^i/^^-fSTfe?., 02 2 {djoVNTtt, B^P^^O 

fcSo 5t«WPBltC*5V^T(4, 'K»^S2 8f4, UlifliS ^®(c:L.}t;*5oT, :^f3^h^^]^t^om^XWW^t^m7 

^cjov^Tf4, un^Mz.ns.\zMm-^mMt^B2mm [o o 8 2] 01 9^c*5^^T, ^iiii|iiiHii^6 7)5iii|ig;it 

iHlSSi 5fcteail$tv5, rco«^^©ei^(covNTf4, m 40 ffiT'fc5i:#co||ltii|g(lI8S6<Di^Af;i*5(t'5ttS:^m 

T'f¥b<tftBJ-rS„ JEVo lf4, 5t7{cDE(;i;^U/cJ:5t-Vo 1=-G • 

[0 0 7 7] 01 5(4, x-^/W^T'U'i^lM 1<D[hIS§0 (Vrn-Vin)+Va (i?;7) ir/iMt^o ^lif 

^S»-t^So ;^-rs'^S7~S10co5*5Ol o{4, # (02 2 ^#03) T'fe 19 , ^^-f y ^ S 6 i-i:t>Xh^. 

mmc^>\cf£^:iticX'^x. Ati^tifzm-^iim^ 4'^{^[ii]^9©^i^w»2 8(4, mittiSB^eotti 

6<]lc:iSH^i l~i 4(c:m;'3$*xS„ «l^h(4, ^^-^ y=f- tsmSN o l^%mt^o •»^#^*2 8 0^»<tt^C 2 

S 7-1 0(D:^l^ ■ ;^7^f)jm-5ft-§-^S»tSi5c ■f^^»2 8 lc^;t Pjti.fcffli^Q 2 (4, 2*c5t 

[0 0 7 8] 01 6(4, X-r s/^^S 7~S 1 OtD:^-:/ • t?^^tt5„ 

7='-^^i'^7'u-^iM IW^a^feM (i l~i [0 0 8 3] 

Q2 = C2- (-G- (Vr n-V i n) +Va) (sfc8) 



(9) 



15 

Q2=C2 • (-G ■ (Vr n 
5C9 <D:;&m<Dm 1 m^XXfm2m^'tir^'ixQ 2 a :J3J: 
Q2 a=C2 • (-G • (V r 

Q2b=C2-Va 

-I's/'^^SS, S 9*5j;t/S 1 0^5;^-:7T'fc^ irir, 7="^ 
if 1 1 <D^^ g tt, -ft-i-^^iJ 1 2 © 5 -^Oft 
-§-^s i Kcg^^^ttSo rt^irt. f P«1i*i$[HlS§9© 

s i 1, s i 2, si 3*5ir>'s i 4(ctt. -^tv-?tl.9 

f^S 7~S 1 Ot. m-^ms i l~s i Atr^^^^^tl 

-f-5o 01 9lcjoV^T(4. r<D^^^»«. m-^Bs i 

[0 0 8 4] ||2iii|iS[H]Kl 5»4, tf^rel^^j^ID^g 
Sf^42 8 (c^$ixfc«^^Q 2 a ^g(tl{^, ^2 IS 
tilHlSS 1 5 2 a ^St-t®5«]f^T'&5^*'fli 

N s/^s 1 1 ^5:^v<o:|^ffi) Sf*5r/£5o ::(^ 

u^f-1 10>5.-f y^S 7~S 1 Ofi, -f-^T^^-^T*^ 
^WWmr^X'hio Ufc;*5^Tyir-> hW^(c*3V>T 
II, iffi^ j 0«E{i, ||21iipi|plg§l Sc^jx-r s/^S 1 
l;45:^>'-Cfe5i#{caj;^$tL5lt/£ValC^UV\ i 

[0 0 8 5] QS r =CS • Va (^12) 
X\ mM3 0 (^4fitC3) lc^«$ix5«^SfQ3 r « 
[0 0 8 6] Q3 r = 0 (5?;i 3) 

^ 2 iiri>iiiisi 1 5 (om^immxn. y'-^/u^^zfu ^ i^- 

y^Se, :^2iii|iS[H]{^l 50;=^'1'-yf^S 1 l*5j;t>* 
x-^yi^f^7°Ui?1f(D;^^ s/^^S 8~S 1 0«;^^:7•^fe 

Q2+QS r+Q3 r=Q2h 
5t2 1{C5S;9. 12. 13, 18, 1 9*5 j;0?2 0 

^. 

[0 0 9 4] 

[icU 

V j - C7i-G {ym-rin)) 



0-190465 

16 
(5t9) 



-V i n) ) +C2 • Va 

t/Q2 b t-am-t. 
n-V i n) ) (itl 0) 

-r-5„ ^;*:'fl:Wffflfcjo(tSi^^^ j ©«EE^ (V j +v 
a) t-r^t. l|2tiiiii[HlSSl 5 0tii;^ltiaEVo 2tt, 
10 ^5tT-S$tX.S„ 

[0 0 8 71 Vo 2 = -G • V j +Va (^14) 

(-G) (G>>0) tt, m2iiiH(HlJf&l SOS 
^lSi|iI^2 9 0«EfiJ#t?fc2), ii^j irj^^l irom 
JEMVj 1 (S, <S^5t©J:5{c^$tv5o 
[0 0 8 8] 

Vj 1= (Vj+Va) -Vo2 (^15) 
5?:i SfC^l A^fCJ<t^t. 
V j 1 = (1 +G) • V j (3S;i 6) 
^MC3Srt)0^i3 OtC^x. feix5«lS5fQ3 his, 
20 <^>c^t(7DJ;5tc^^t^5„ 

[0 0 8 9] Q3 h = C3 • V j 1 (stl 7) 

sti 7i::S:i ei^ftA-f'Si:, 5?;i stmhft^o 

[0 0 9 0] 

Q3h=C3- (l+G) -Vj (^18) 

mmmc 2 ^t>o^%j^^s2 s \z.mx. ^ix^m^Q 2 h 

[0 0 9 1] 

Q2h=C2 • (Vj+Va) (^19) 
■^±m-mc S ^ix5«i^Q S h J; 5 (c 

30 m^in^o 
[00 92] 

QSh=CS • (Vj+Va) (S;2 0) 

'j'^yvmT^mixfm^immx'it. ^*C2, cs*5 

J;t>*C 3 l^#x. e>Hfc«i^;a5^#$ix^©T-2>:iC/i5^ 
[0 0 9 3] 



hQS h+Q3 h 
[i^2] 

40 



(5^:2 1) 



„ , _ -C2(yrn-Vm) 



[0 0 9 5] mi(D-i^'f-t^m^GX'9i?>h. ^^tm 

[0096] 

Vj =-C2/C3 • (Vr n 



[0097] r r T% mm<^m.n(r>m.^^m:ri> t , -{k 

[00981 C2, C3, CS<<G (5^2 2) 

m2iz^2 2i:mm-f-^t. ^lflai»L^v^s;2 3 

[00 9 9] 

-V i n) (^2 3) 

50 -fW^S^tl^, -IS^^n/df-^f*, #M«]EVrni: 
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T-r^i/m-^y intcow^M^ (-czycs) f^L 

tcmZX'h'O. AyD^^^in^^^W^ (Vrn-V 

1 n) iZ^lt-t^WEA^BM^tlXl^?)o -^rc^2 3 

^1^2 9<0:ft!»iliM'^(cJ;oT, Ell 9<D^^ j 

2 tiijillEl^ 1 5 tt. ^^t^*C S (Dmm^^i-f^ r i: 7i 
<f>jf'^/4JT'#5, rtL(4*:^PJ(cJ;5ft-^^S^|H]SS, -ft 10 

Vo2=G-C2/C3- {Vrn 
112 Ott, ^3iiitii(HlSSl 7A*5J;I>'1 7 B codlSSIlI-C' 
02 0«, m3tii|iSlUS&l 7A1. 17A2*3i 

x/1 7Bitm^m-tK msmm^mi 7A3, 1 7 

A4, 1 7B2*3iI/l 7B3cD7'n5/i^tl^fllO«^ 

[0 10 2] ^:^'fk^*3 1*JJ;U«3 6f4, -^ix-ettiSS 

ffl^* 3 3 *5 iLN* 3 4 (iityiJlC^^^HTiS i? . 
M«^UV\ Lfc;i55oTMrp1^43 3*3j:i>*3 4*5^ 

<OJpA&m/£}C^bV\ Sfeiii|eS3 2, 3 5*3J;?>'3 7 

:^^hm'¥-o. Fjoit>'G}6^p5ttS;^-t-5, X-T i/f^S 1 2 
~ 1 4 li. 32, 35*5j;t>'370 

i^mfi. |g 2 iiilelllSS 1 5 <DtB;f3C^^ 1 ('S^^ttT 
i^E«, i^m(CgM$ttfc^2iiifrIlHl8§l 5 

irPS-rsm 2 ttifsii]^ 1 5 <om:bim- 1 icg^^^n 

So SSg^nti, 1 2~1 4<^:^:^ • :^>'$r^J 

Vo 2m=G • C2/C3 
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±^^m^h<:>m±m*cs:im-^ms i i~s i 4± 
\E\mco-mMmm'^m^xt^^ ss^i 

omJEVo 2tt<S>:^T^$*x-5„ 

[0 1 0 01 Vo 2=-G • V j +Va (5^2 4) 
5t 2 4 (CiC 2 3 <b <«fe5t*^§ 5> ttSo 

[0 10 1] 

-V in) +Va (^2 5) 

[0103] 021 (i, ;^-Yy^S12~Sl 4<D;d-V 
• Il3iii|il[ll^l 7A*5j;t>*l 7 BORj^^^^ 

2~S 1 4*S;^>-T'fe5i^, ^3*iitelHlS§l 7AfcJ; 

a'i7B{4, 7^^Htzm^^m^<t-r^. >^-r->f^s 

1 2~S 1 4t^:t7Xh^t^. m31ii|iSlH]^l 7 A jo 

ir>'i7Btt, Atim-B-cDw^tm^imm^m^^t^ 

A*5j;l>'l 7 B«DiW'^^l¥*fflmBJi-5„ 
[0104] m 2 2 ^St>'#Mi-tvii*, ^ 3 ii^IlHlSS 1 
7A*5ir>'l 7BC0V±y hMm (02 1 ^C*3V^Tfi^ 

hV±y hmmx$3^o S^m, E{CA;^^ixfc«E 
tt, m2m^^^l 5®;^-l's'^S 1 l/5S::i-:/(7>i:#® 
m;^«EVaT'*)5o Wc, ^3iii|iI[Hl^l 7A*5J:Z>' 
1 7 B©iiitiS^ffit-*3VNT, i^miSi.Zfi^^E{Z7^ 
^H>tcnm^^i^h^hMEEV o 2 m^oiO'V o 2 E t-f- 

[0 10 5] 

(Vrn-Vin)+Va (^2 6) 



20 



30 



) 



Vo2E=G • C2/C3 • (V r (n+1) -Vi n) +Va (^2 7 



it/H 3 iii|g[H]8& 1 7 A 2 (Omt)mmY o 3 G«, 
[0 10 61 



rrT\ «ffiVr n*3il>'Vr (n+1) KS-TS 
®&i^J4;6^?>cD#M«ffiT-fc5„ «jEVo 2m*5it>*V 
o 2 E tt. Ml iiflilHjS^ 6 (C*5»t S#fli«iE(C*ffS-f- 
5. J;oT|l3±ii|iilH]Kl 7Al©ai;^«ffVo 3 o*5 

Vol=-G- (Vrn-Vin)+Va 
Vo3o=-G- (Vo 2m-Va) +Va 
Vo3G = -G' (Vo2E-Va)+Va 



^7 



(^7) 
(^2 8) 
(^2 9) 



5C2 6iSXXj^^2 7^^h,^'fUXA-t^t. ^^tmh 

Vo 3 o=-G • G • C2/C3 • 
Vo 3G = -G • G • C2/C3 • 
5^3 1) 

^»3 3*5j;t/^»3 4(D^4fll{i^LV^<OT% t^l-F 

J;oTi^^^F(cjott'5ai;^«IIVo 3F»i, 
xm^ini), 50 



[0 10 7] 

(Vrn-Vin)+Va (5^3 0) 
(Vr (n+1) -V i n) +Va ( 

[0 10 8] 

Vo 3F= (Vo 3 o+Vo 3G) /2 (iC3 2) 
^3 0*3il>'3 1 ^ftAfS i:, ik^Timhtv^. 
[0 10 9] 



(11) #W¥1 0-190465 

19 20 
Vo3F = -G • G • C2/C3 • ((Vrn+Vr (n+l))/2-V 
in) +Va (^3 3) 

5t3 3 ^5C3 0*3j;t>'5C3 1 titm-^t. m2 0<D\s\ 5 J; 5 1-. v'^/u^rfi^^-^ 1 1 SrfiJ^-r^, •e^J^tt'm 

S^fcitLfl'. ^i-5#HSttBEV r n*3iZ>'V r (n+ E.V i n^i^fljgEv r 3 tW^V r 4 coPplfC'liai-ix 

1) <Dfpr^(D^mmm ( (Vm+Vr (n+l) ) / (±\ {t-^^s i l~s i 4lZ<pm^W^^9h-~9 et^ 

* >9 A/D^#|<^fP^S) Sritt-::i:*5x-tr5, |g3if i 1 ^flj^f^o ±f47="-^?M!a[HlS§ 1 3 ;4StO;^ L.fc± 

ifSlU^l 7A:|oJ;Utl 7 B/4-t)ai;'3$ix5miEVo 3 {SOy'^' v^;?/^fltf4, * ^Icl i!' n 5/ ^^p^fdidl;^^ 

o , V o 3 G*J J;t>'V o 3 F tt. H 2 7 S/^HISS 1 8 ix5T^T^-^*!!!a[H]S& 2 0 tmtl bfcT-Di^T^^^- v?^ 

fitli. Tfu7^-^^lHl^2 0 (|1I8^#M) (cioT [0 113] ^^m^n\Bl^9\±. ^-fB 1 ifiUlnlSSe 

[0 110] 2^lliS?F0S^cjov^Tt4, TfiiT^'— iJ'^itsiHi sg©^^s/^?^pB^^c*5^^T. "f-^^u^yu^^i 

m%m^2 1 (Cffi;'3-1-5<> rittCi i9^J;i{±'ttJEV in 1 5 7=Vyl^5^7°^i?lM 1 n 5,^^^ 

^smiEV r 3 i 15 'bfc'-f/4^(v:;^#V> (tctcVV r 1 > V r^ltcdoVNT, 4'Wi^^[E]8§9 ;4^^ai;'3^tu;fcmEE$rg(t 

r 9) mjEV i n;!j5fljEEVr SfciCKVr 4C0 ^^-fk-f^, m3fiilB[El8&l 7 A*5j;t>'l 7 B 

FBl(c<iiBi-^tv^5Pofc^m;45_fc^7^-^jO®[Hl?&l (i, ;^*fl:$tL7t«/E^S»t^t). mm-T^o 112 7 

3(Cj;oTt±i;^$tvfci:t:T-*)oTt.. =3f^!;-t'.^ h 20 f^IilgSl 8tt, IgSifil'SlHl^l 7 A*3j;t>'l 7BfCj;o 

"bo rX'ttJiffiS t's' TiiLl \fy V<D^nA f — ^*!iatil^l 31)^h<D±M(r>7'^i^i'jvm.^i.Xj-r^ 

y h) S^^S^J/^T^^- i?^/um^^2 3 lcm;'3-f 5, ^ 7=— ^^a[HlgS2 0 t^hcDT^ffy'r -< 

[0 1 1 1] S?>'IEI2 2^#M-r5, 1112 20i5''l'5 ■ft-^i:m:;^;x^' ^^^/V-ft-^tco^-l' 5 ^ n 5/ 

im-'^-r^mm (wt, i^>^s/i>S8F«^i:VN5) xmf^ 30 yi^mmx^-r^, 

t\,^b^^t. ^i^ffitt. 2^Uyirmm\Z^\.\'\ [0 114] BiB^Lfc^fl^^fdfcVN-rtt, 

ii*iiHijf§6. ^i^s/^[sis&8. i^AT^-iS'MiSiHijfgi [0 115] (mmmms) siri^mm(om^^m^ 

3, 4'W^5fti#IlIi^9, x^/u^^UiS-f-l 1. m2m^S S§^^>'5^l/-v'3McioTSe3feS^{cj;5^#^5^ 

[HliESl 5, msmmmmi 7A*5j;t>'l 7 B. ^272/ IfllJ^^Jttl^Lfc^emSrUiBJi-^. 

^0^1 BiSith'T^T^— ^^0^2 Ott, Oh^ifh, [0 1 1 6] ia2 4«, *5IP^C0<t-§-^S[ElKclEl8&H 

2^v2yi^mmx\ yMyy4:y^^mm^ii^^£o^ xh^o mwimm2 42i-x. At)im-^M2 4ii>^i^m^- 

ticx^o ^mmi^xi^A-£. i&mmntix\ 40 ^^(ts?^. Ji^bT;^-r-y^2 4 8<o-*-osg^tctis 

^^oiaiSTtcA/D'^^^^rSs^Tfep r i;JST'#5„ :^-f-2>. -^i^^^ffiwi:^, yf-2 4 Sfcil/;?;^ 5/ 

[0112] %\ ififilHlK 6 (i, ^:*:{li*5it>'iii|i(0 2 ^2414 ;dS:^:/T'$) <9 , s/^ 2 4 9 ;iS;^7T'fe 

o s/^?»r^^c43V^T, ^mM!£.hKtinS.t(0%.\m ^^^(ci Vj^acOfi. A;'3ft-^2S2 4 1 

/^;-r5«JBESrai;^ii-5„ HI 7->^lH]K8tt. *5 nmr^n^'^'^Wt^o ^^^W^fOh^. 7.-^y^2 

X\Syy=r(02^'ay^nmzM^^X. |gliti|i[Hlg&6 4 9 if-irl^Xio'O . :^-( y^2 4 8iSXXJfi:^-C y^2 4 

*^P>S^tS^ofcft-g-$rx-1'v'^/^fit^c^MbT±^2:v^— 1 4;dS;t7TS>'9, -^ixti i3#»C 0 

^^30]^ 1 3 tc:m;^1-5o ifeT^'-^S'^aSlHli^ 1 3 ^iX in-^m 2 4 3^^ bT-T W^-i? 2 4 16 OA:;^ 

ft, H 1 7 s/^[Hl^8 ^^^jWt"^ i^^/M^t^c^'^v^T, (cfei^^^LSo 2 4 16 oA;'3iffi^*Ji 

A;^;«IIV i n<D5a^(D4o©#M«Efc^fSi-5ft-i- t>*m;^SI&i^(ctt, 5'f=-2 4 1 4^XV^mm^m2 4 

*54"rBl^itle]SS9*^Mt-^^s i l~s i 4\mt)^ti 50 1 5/J5Sic$ti.T*5"9. -^iriZ-Xy) At)im-\z-^?i^tt 



(1 2) 
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tz.m-^'tmm l-t^s^iijihi^ 244 i,mt}-r^o ^(ot 

t 'Jtil^a 2 4 15 (D^mC f ^4 l^y<—'$' 2 4 1 6 <D 
—^2416 OA;^iffi^ t-^v^'^ h'tcomzm^^i^ 

[0 117] 02 5tt. 02 4lC7]^i-{f-§-^53S[Hl8&tcjo 
tt-S:^-^ 5/^2 4 8. 2 4 9, 2 4 1 4 cot/jf^^-r $ V 
^, *3J;t/Klg»)[llSS2 4 4(^A;^mEc^^fk^^-Ma 

t?fe5„ i^j^l cDffiM^C*3V^T, ;^-l'->^2 4 1 4{i:^ 
:/it^|gT'fc 0 , 4 :yy<—^ 2 4 16 OAtll;^!^^^^^^ 
v^«ffiffl:Va ^cH^$i^5<. roi: t!l§Jl^»2 4 15 

[0 118] d^iV^mmfiW^K^t. :^4y^2A 
\ A\i.-^y^m.\cm\^-f^. r(D<!:tl^i^^»2 4 10 

^mc 1 $ixxfmm.mM2 a i 5 i-w^^d^^sB^H^. 

l^y<—'$' 2 4 16 cDf iJWo^'fit I A Un J; 19 1. 1:- 
5^A/:^#V^*g-tCfS, ft-§^2 4 3 0^»C 1 (Om. 
i)^^m.^X-f£ <f£^^ -< ^-^^—^ 2 4 16 (OmtimB-h 
«JEVai:0||{4, 0 *3J;r>'C f OJtfci oTfiJ 

[0 119] ±se<^J;5(c, B12 A<Jm%'Smm'^\zM 

v^-ctt. ^^mm^2AA\z.Kti-^f\^^7<hmi.i^i.xj- 

i^^^— 2 4 16 *J J;t>'i*l^^»C 0 *3 J;t>* 

'^^»2 4 15 <D-^mc^^m^W^-t^ r (Ci 9 

[0 12 0] BI2 6«, 02 4f:::^-r2^^P^cr>ft-^^ 
'om^i^x. mSi:^^ -yf-2 1 6<o—:^(om^\ztii:t]-f- 

•5. ^mm^2 7 4«. ilS^^'.'l' y^2 7 6{C^M$ 
nfcft-^2 7 3<^^^^LT«-^^^S^m5, {t-^i^2 7 
3 i: K i: or^lfctt^^t^S 2 7 18 UT 

[0 12 1] 1112 8 tt. 02 7(0?S5|E<DfS-§-^Il]3§W 

mi:^^ y^(Dmmmt. wwm^2 7 Acoxtim 
mt-^m-mx^^x. ^ymWi^Trrf^ 02 8fc*5 

V^-C, 5g^;^-r y=J-2 7 675S:^:/T'fe.5;^W^ffi2fcij3 
V^-C, 1g®i)j[H]5§2 7 4<^A:^m)E;4^SJ3EVl*^6)V2 
-^i: A V/ctt±#-t-5, ;^'f s/^ 2 7 6 ;55il$^;t^^, 3 T' 
:^y\Z.fi:^ h^WM^ 27 A (OX-finmmBN 3 \Z. 

[0 122] *fcv^5^1x— v-a >-|CioT#?)tLfc2f: 
[0 12 3] 



o^m^^ 1 0 
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1 9 A 
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[0 12 4] :^^mi^x^m-^Bmm^m^mi^i. 
i / 3 frg^g $ , 

10 [0 12 5] f£is:^mM(Dmmii^^\'^Xi-i. i^^^-i? 
2 4 1 6«0«^*5j:t/'j§il^*2 4 1 SW^MttffiSc 

xh^o ^it. *lliS<ojf#J{c:*5(t'5;^-^ 2/^2 4 8, 

2 4 9, 2414 (Om^^^ 5 V-i/fi, {t-^-e^lsI^tO 

[0 12 6] immmmA) 02 9«, ^^Bjt-isft 

9 (c:*3VNT, 2 9 1 {i^^W^tc^^-t-sy-f ;<}-- K 
{\^^t3'4>?>y^h^'<:t—h'). 2 9 2*5j;t>'2 9 514 
20 ^^^y-r K 2 9 3 tt;^-r s/f^-C'fe5>, K 

2 9 1 coia^ (T y — K) {4;^-r s/^^ 2 9 3 cD— 
^^^c1ggg$^^TV^T, Mm (;*y-K) »4y-KAl;iS 
M^ixTVN^o :^-r 'y^2 9 3 coftfe:*roiiffi^ I4^«BEV 
a(wS^^*XTV^2.o ^^iJ^-Y^r— K2 9 5cD^^ (T 

y-K) «S«EA{^gEig^*x, (*y-K) (4y 

— KA^cS«^^t^.TV^5)„ ;^-r 5'f=-2 9 3, :?''f';d— K 
2 9 l*3j;t>'2 9 2lcioT^Sr^tttl-rSiii^«^^2 9 

4^«^i.Tv^5o m29<Dm^mxi~i. ¥^^~y2 

9 l*5J;OC;^^ 9 3fr5f)Dx.T, ^^t^T-Y K 2 

30 9 2 ^Mx.fcm^^m'^m=?- 294i:U, y-KAi:^ 
«EA h (Df^\z.%^m^^-< K 2 9 5 ^^Af-^, ^ 
i\^^<om^^4 ^- KSr#it-r5 Ott, M^^^ 2 9 4 

[0 12 7] 02 °i(n)^^is—Y2 9 1 tt, ii^^WT^?. 

1 coc 0 (cjift^s-rs, y-KA^cs«l$^^Tv^5i^i^c^) 

iO^'y-f K 2 9 5 O^^Witt, 0 1 O^i 
C 1 XZ-n^-f^. 4 2 9 6, ;^-f -;/^ 2 9 7 *J 

40 J;t>*^42 9 8 14, 0 5 o-f i^^^— ^ 2 0 2, :^-f s/^^ 

2 0 6*3iLK^*2 0 4fC^^Vett>l*JlS-f-5„ X^tilfi^ 
xm 1 Sr#fii UXmBJ \.tzm%C 0<< (Cl + C2) 
*5<tl>*C l<C2/i5/£"9fcori:;0S«P*L.V^r i:f4, * 
IIM?f^ffi(cioVNTt.fcT{4*5„ :Sfc2f:^ff^ffi}c*5VN 
■r{4, ^©A;^ilS^^i3j;l>'tB;^;j^{cW»2 9 8;4S^ig 

^iXtL^ V/^— ^ 2 9 6 ;^5^fc>ix^;>\ K> \t.m 

[0 12 8] SocDili^*-? 2 9 4©{±l;^»iS^^2 9 214 
*ii (y-KA) (C^^^tuT, '1'>-^<-^2 9 60A 
50 ;^ffi^=•{cg^$^^-CV^5„ 5 o(^iiifl^*^=- 2 9 4 toffi;^; 
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m^2 9 2 t>*a^c:^«JEA^c^i^$i^TV^5, 5o<7) 
mi^m^2 9 4(D^tl^'n<D:^4 y=f-2 9Z tt^SlHlSS 
2 9 ^(DBitsm^'L 1 ~L StclioTMPfl^lJ^^tLTV^ 

■5. 4 2 9 6 oAm;^iS-?r^lrgE,^$nfc;^^ 

-^^2 9 7tt*fi[5Ig§2 9 9©ffi;^^-§-L OtCioTM 
»J^$^XTV^5, 5 ocDH^^^ 2 9 4 $rffiSafi<75|| 
lff®^*^-|¥2 9G1 ir-r^o |g2fT*3J:t/|g3tTI® 
mM^n2 9 G 2 joJ;t>'2 9 G 3 fi, ^1 ff®^«i^l¥ 
2 9 G 1 iPIi:«^7'£©-c-p*B7'il5i0J««mi-So 
[01291 u vXfc J; 5 ^^4^f i: ^iJfciE^iJ $ Hfc 10 
^mmM"^ 2 9 4 (c:#a^tt^cm#*Sc;^tii-t-r i: i 
oTW^ft-i-fc^^^-rSo '^tt#ili^*^^2 9 4tc*tJ^: 

^H^ii-? 2 9 4 ^mfSL-rh^^mmr^ y-r k 2 

[0 13 0] J!^T«, «){•^^cov^TcOI^BJT'fe5„ «-M 
^S^2 9 4C0;^-r 5/^2 9 3 0g|Rflt!)f^i:^ W^— ^ 

2 9 6 cDAtB;^i«^W(wgE^$ixfc;5!,^ •>^2 9 7 
Mf±^*(l]^2 9 9tCioT*IJiai^HTV^-5. EI3 0 20 

**Ii]^2 9 9 (DUn^m^TT^i-^-f 5 i^^^^ — 
^-C&So «T(cr£^SiJtai^]llS^lll3 0^#MUTtjiBJ 

[0 13 1] ^i^n s/^«^SlHlS&2 9 9(DA;'3i^ 
29 1 OiZAtl^i^. :L(Dm^^uyi7t^C^^^}smi2 
9 9(ca;oT^Si?cs,^L0~L5*5ffl;'3$tl,2). 
n3'i?ft#L0tt;^-r s/5"2 9 7©$lJ#flft-§-T-&fJ, 
5/ i^m-i-L 1 ~L 5 tt^iJBa«c7)^iii^*lF^«figi-5 
2/^ 2 9 3 ©Wi^ft-^T?fc5. ;^-f s/^ 2 9 7 ^fij 
^-r^i^ n 5/i?ft-i-L 0«^^-^' U^/WcD,^#W^ffi (O 30 
N) T'$>t), n — W-</KOi:t:M^^^ (OFF) <lr* 

(ON) -^fet). W w^/KDi:#Pt>c«J (OFF) ^ 

[0 1 3 2 ] ^ 1 ®fflr«i-C'«, B 1 m<Dm'im^ 294 

Sr«^SUTVN5)t^1^tti-r5i?'V;i— K2 9 1 

[0133] ^'nyi^ft-i-L l«Ml?iJ(^^'1*s/^2 9 

3 SrEflme-fc-f-SOT-y-r K2 9 1 n.^W£V a 

?9 t^£v^«flET'^'1' ^- K 2 9 1 tm±^4 K 2 9 
2*5j;l>*2 9 5Sr+^fciS6^[S](C/^-<T>^T-#5 t-r 
5o ^-r^d— K2 9 1 «i^lS]fc^<-rT;^^tVTV^-5<7? 

3 ^5|34^||T'fiS«JBE V a t T :^«JE V b 0«JE|| 50 



(13) if^M V 10-190465 
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^«$tt5«1^»ttQl=Cd 1 • (Vb-Va) t-r 



[0 13 4] m2-w,9(ommx\t. mim<Dm»sm'=i- 

^mi^ir^V4:i— K2 9 1 \tit(D:3L^jUif~^mMA 

T n ft-^ L 1 1 m<Dm^m^ ^mim- ^ ^ 

(h V : h^T'vV^^iS:, V fi^coMtdiJ:) 

- K2 9 1 ®p-n^-g-E}cfe^^g.ji{C#:fc-r5®^ 

^(f:>mm-i%<^^^f\-^— (hv) ciS;>c(c^LTii:^ 

tl^o (hv) (CioT^^Lfc 

^S:«^af;I«W$^^fc«#a^* (qi+aq) x-h 
[0135] mo (Dmmxi-i. m i ^mm^m^f-^m 

^^y^:^— K2 9 1 {C^W*tt/c«l^A q ^-f V 
^ 2 9 6(OAliit)^^zm^^i^tc^m2 9 Sldfe 

fflT'tt, ;^-r ■>^2 9 7ttM^ffi-C:^'i' •y^2 9 3itm 
^mtf^K). y4:^-V291 (Dm^t^-^mS-Y a IC^ 
m^^^o 2 9 6 0A^iaiWf-<t !9 iiffi^-A 

(i;^-r S'5=- 2 9 7 ;455iijJc;l^^T*(a&2);55/^'r T;^«EEV 
b ^ « i: A/ if'^-fk LTiV \ 4 l^y<— ^2 9 6 O Alt 5S 

mmc^-^xy-(:t~ K2 9 1 (c-^x.?>ix5mffifm(i 

(Vb-Va) 9 , ^^»^»«^t;i5 c d 1 i^^£ 

W (^2~^9 0»3m) fc^tD^^yw^- (hv) {CJ; 
oT^^$Hfc«#A q «^»2 9 8 \mWyt^, 

[0 13 6] rrx', ^2~'m9o:>mm\^'n^y-i:t~ 

K2 9 2tcife5^g:jittii^$iLTV^T^{4Afe''^V^fc 

(c, ^^<5^-i*:t- K2 9 5{c*)5^S.ii'tjiilK$ttT*5 

-Y:^- K2 9 5 0(^i^©«JI^yJ5{5^A^^-^^t;L,/£V>fc 
S>(C#^ti-5«^SrfS^*2 9 S\z.\t\'5.t/^yE^W]\^^£ 

[0 13 71 Lfc>*5oT, 0<Dmf^X'\ty4ir 

- K 2 9 1 tC^a$ttfc«#A q cd;'^;*^^* 2 9 8 tC^ 
5^$tv5„ r Wteil^^^xfcWlS^A q fi^4 2 9 8 
ffl:C2{CJ;oTmflEVo=Aq/C2 (fc/t'U 4 
-^2 9 6cD«£EfiJ#«+^(c:^#v^i:-t-^) 

tv, mtl^=^2 9 1 1-2 9 1 3\z^i:h^ixmtl^fh 

[0 1 3 81 u±.(omm\-^. mim(om^m^tmm\^ 



(14) ^m^l 0-190465 

25 26 
^fl'^—i:mM\^m^ X^tcCD-ib-i 2 9 6 CD^* •ft-^ffiiail]S& 3 12 1 fe{±S;'3 Sttfc-T i^iS'/Wt 

mi'^^m 1 ~ 1 0 wWrB^{c:®^*3(-t LTlftPJSr*5r t^V 3 i 2 3 ^igidi-S r ^ ici j;ot. 

fd. ^^J®^2~5^lJtt^l?lJi:|WICt(J{•^^> ^tt^'^ ^^2 9 1 4 (Cj;oTit?3tvfc:M^^S^ii--5o 

n S/^(O^^M*3<ttTllfTLTl^<, r 5 UT [0 14 3] 3^tg|5fCjQV^T«. 2 9 1 

m^i^^mmm^izmm^ntzm^^mj±m^{^m^\^ 4. i^as/^^^msis 1 1 5. Axnmm^s 1 1 e 

Tfif<» *5imf-^^SlH]^3 1 1 7(1. CMOS7°a-fe;^.|cJ: 

[0 13 9] 9 1 4{i. m^^miSf-^ ':>xmi^^^ti!>-X'^^(DX\ ^Hj^s 1 1 

^cT^>'^v ;^ cow^s^^-ry i:' lar-fe 5, 031 (o^r lu^ 3 1 1 s t>*a-r 5 r t ^'^'^m t^£?). 
y^y^it. mm^mmcmm-r^mmnt. m^^t^^n [01 4 4] ^4(ommmicxtu-£. mmrnvtzm 

xmm^m\^tii-r^m^t^m^x\,^^, m\^»m.n-^ ^imm^is^xfm-^Gm:)jmt. Axumimtmm 

^^JESLTv^5o 3^ffgi5^c*5v^T, 3 1 1 5 ;^);55/jx$<, mwrr-<tm-^m^j:t'A-m-r^^±mmr- 

^. 3 1 1 6»lii«^*^2 9 1 4©ffi;^(^^2 9 1 1~ Z.tr^X'^^. 

2 9 1 3 o;S^'iC«^ft-^ (V^^^^^■5r■^-^^^-§■) [0 14 5] 

^A/D^^T-fe^o 3 11 7{1A/D^^3 1 1 20 fetCitUf, T^n ^ft#^;*:#/^^^^a^toft-^ 

■w-v^?i^^^c-r5m-^^[HIi^T'fe^), 3ii8«ft-§- #5o ^tc:^mM(OAXDmimicMic. T-r^^m 

^laiasss 1 1 1 (o]Atim%^nm:M^'r^wmm^ ^■^rh^\<mwmti(Dmmm^^m^^x^ >( v^^^wft^ 

3 11 8T-fe5„ {c:^lfe-t-5wi:;dS-et5o A/D^^^Of^ 
[0 14 0] Sfta5{c*5V>-c, 3 12 0 (iS^tlRJco^* < -r^r <b, *3 io^^^b^tvfcA/D^ 

ISft«iS5rSffl^5SffillI^T'fc5, 3l2lHSft[lI ^^^?r>ffiv^5le:^S/55/jrv^OT^ ^^xf-JcoTt, 

*>5. 3 12 2i-im-^mm\m$^3 121 07="v?^^wm;^ so :^mm(om^^m^ici:fu-£. mT&o:>:^mm<^A/^u 

5„ 3 1 2 3i-iT-r^ ym%m-^i^x^xm^mm^m mm<omwmmi 

[0 1 4 1] i^gpoHmi^*^ 2 9 1 4«. [H2] (C1+C2) >>CO;55^tl3:coi:#CD|lIl 

^^2 9 1 1~2 9 1 3lctH;/3t-5, «7-2 9 11~2 9 m3i mAco\cm^Qo=^m^^m^m^U(o-~ 
D^i&l^3 1 1 6{CJ;o-C7=^v'^/wft-^(-^m$tl.iS^ [1114] K^fflV^fc«i^«*&gi5<^^-f lilS&lllT* 

T^-^j'tcTfcSo ■ft-^^aiHiss3 1 1 7tt. m.m^iT^tcT' 40 

^ 9 . Hf^r'-i? «0x ■^^'/i^ft#Aai [El 5 ] m.m^ 200 ©— ^^!lilr^-rieI^llIT-fc5„ 

m\cx->xmmi^mvtiiy])T^u-y^~-^izm:^-t^o mei '^m^M^m\'^^^m^2 0 ocommmxs> 

mim^ 3 1 1 8 fi, $ h.fc y r/wx- ^ ^^i^ s „ 

LT. mKOA-fctjT-^^tm-^o [071 5^%BJ{Cj:^,A/D^^©:/n5/i?@T-$) 

[0 14 2] Sftgl5coSm[Hl^3 1 1 9tt, mjlS^SrW 5„ 

b, -^-m^im&^n^tii^i^^mim-^^i^^u mm ms] :^mmi^2:i>AXD^m^<Dm^mxh^o 

m^m-r, ^-^Vkm^ms 1 2 1 ^m^^s 119 [09] f^immm^eeyiBi^mxh^, 

A^ii>tiitl^ih.tcy'i^-?/i'tiit)m-^i:^^-f^^. m&(Oi^ [01 0] ;^-)'s/f"S l~S3cD^v- :||lii 

D/A^m^3 1 2 2 50 fcSo 
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[011] mi7 5'^llIifS8*3iI>'^2 7 5/^[HlS&l 8 

1 7s/^ll]S&8fcJ;t/ll2 7-;/f^[E]S&l 8©tW^«ffi 
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